Glutathione peroxidase (GPx)-like antioxidant activity of the organoselenium drug ebselen: unexpected complications with thiol exchange reactions.
The factors that are responsible for the relatively low glutathione peroxidase (GPx)-like antioxidant activity of organoselenium compounds such as ebselen (1, 2-phenyl-1,2-benzisoselenazol-3(2H)-one) in the reduction of hydroperoxides with aromatic thiols such as benzenethiol and 4-methylbenzenethiol as cosubstrates are described. Experimental and theoretical investigations reveal that the relatively poor GPx-like catalytic activity of organoselenium compounds is due to the undesired thiol exchange reactions that take place at the selenium center in the selenenyl sulfide intermediate. This study suggests that any substituent that is capable of enhancing the nucleophilic attack of thiol at sulfur in the selenenyl sulfide state would enhance the antioxidant potency of organoselenium compounds such as ebselen. It is proved that the use of thiol having an intramolecularly coordinating group would enhance the biological activity of ebselen and other organoselenium compounds. The presence of strong S...N or S...O interactions in the selenenyl sulfide state can modulate the attack of an incoming nucleophile (thiol) at the sulfur atom of the -Se-S- bridge and enhance the GPx activity by reducing the barrier for the formation of the active species selenol.